. Distinct neural rosette transcriptional profiles compared to 2D neural stem cells. Related to Figure 1 . A, Bar plot showing the number of differentially expressed genes (DEGs) in the pairwise comparisons among all cell types. Number of DEGs is expressed as thousands. See also Table S1B. B, Comparison between NR-restricted genes defined using entropy-based method and DEGs as measured by Rank Product. Red dashed line indicates 96% NR-restricted genes recovered in the top 10% for Rank Product for NR vs all 2D NSCs. See also Table S1C . Table S3B for complete list. B, Heatmap representations of expression levels (TPM) of genes coding for TFs whose motif were found significantly enriched at active (left) and poised (right) enhancers. Only TFs whose gene was detected by RNA-seq are shown. C, Venn diagram shows overlap between putative target genes assigned using NNG and GREAT method. D, Bar plots show the most significantly enriched clusters of GO terms associated with putative target genes assigned by GREAT for enhancers shown in Cluster 1 of Figure 3D . Figure 4 . A, Histogram plot shows the distribution of peak length for both H3K4me1 and H3K27ac. Number of peaks per length range is expressed as thousands. B, Venn diagram shows overlap between putative target genes assigned using NNG and GREAT method. See Table S4 for target genes. Table S5 for target genes. G, Bar plots show the most significantly GO terms associated with putative target genes assigned by GREAT for unmarked LMRs. Table S6 for target genes. C, Bar chart shows most significantly enriched GO terms for GREAT putative targets. D, Heatmap representation of the gene expression values (TPM) of the putative target genes of folate-associated CpGs at NR regulatory elements. Table S1 . Cell-type restricted and differentially expressed genes. Related to Figure 1 . Table S2 . ChIP-seq datasets comparisons. Related to Figure 2 . Table S3 . TFBS motifs and NNGs of NR enhancers. Related to Figure 3 . Table S4 . TFBS motifs and NNGs of NR broad enhancers. Related to Figure 4 . Table S5 . TFBS motifs for unmarked LMRs. Related to Figure 5 . Table S6 . NNGs of the Folate-associated CpGs at NR regulatory elements. Related to Figure 6 . Table S7 . Traits and conditions associated SNPs enriched at NR enhancers. Related to Figure 7 . 
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Immunocytochemistry
NRs at day 12 of differentiation were fixed in 4% paraformaldehyde for 30 minutes at room temperature and then blocked in 0.5% BSA for 1 hour at room temperature. Immunostaining was performed in blocking buffer at 4ºC overnight. Primary antibodies used: chicken anti-PAX6 (DSHB), rabbit anti-PAX6 (Covance), mouse anti-ZO-1 (BD), mouse anti-NESTIN (R&D), rabbit anti-NESTIN (Abcam), mouse anti-SOX2 (R&D), rabbit anti-SOX2 (Cell Signaling), goat anti-SOX1 (Santa Cruz), rabbit anti-SOX1 (Cell Signaling). Appropriate Alexa Fluor antibodies were used as secondary. Fluorescent images were collected using a Leica TCS or Zeiss LSM confocal microscopes.
RNA-sequencing (RNA-seq) library construction, sequencing and data analysis
RNA was purified using AllPrep DNA/RNA Mini Kit (Qiagen), treated with RNease-free DNase 1 (NEB) and rRNA removed using Ribo-Zero Gold Kit (Epicentre). RNA-seq was performed using ScriptSeq™ v2 RNA-Seq Library Preparation Kit (Epicentre) according to manufacturer's protocol to generate whole transcriptome strand-specific libraries. Libraries were sequenced on pair-end 100 cycles run on HiSeq2500.
Duplicates from two independent experiments were performed. After testing they were highly correlated, duplicates were merged for subsequent analyses.
Abundances of RNA-Seq reads were quantified by Kallisto (Bray et al., 2016) using Gencode reference transcriptome v19 and expression levels were quantified as transcripts per million (TPM). Cell-specific expression was determined using an approach in which Shannon entropy is used to rank genes from having equal expression across all groups to having significant expression in one group only, as described in (Schug et al., 2005) . Briefly, in this method the relative expression of a gene g in a tissue t from N tissue groups is defined as p t|g = w g,t /∑1 ≤ t≤ Nw g,t where w g,t is the expression level of the gene in the tissue. The entropy of a gene's expression distribution is defined as H g = ∑1 ≤ t ≤ N -p t|g log2(p t|g ). H g is zero for genes expressed only in one tissue and log2(N) for genes equally in all tissue groups. For the expression of each gene in each tissue a specificity score is defined by Q g|t = Hg -log2(p t|g ). Low values of Q g|t indicate tissue specific expression. We used a cutoff of Q g|t < 1.5 to define cell specific expression.
Alternative pairwise differential expression analysis of RNA-seq was performed with RankProd R package (Carratore FD, AJFH, Wittner B, Breitling R and Battke F -RankProd: Rank Product method for identifying differentially expressed genes with application in meta-analysis. R package version 3.2.0.).
Chromatin Immunoprecipitation Sequencing (ChIP-Seq) library construction, sequencing and data analysis
ChIP-seq was performed as previously described (Hawkins et al., 2010) with minor modifications. Briefly, cells were cross-linked for 10 min a room temperature in 1% formaldehyde. After quenching and washing, cells were lysed and nuclei sonicated for 10-12 minutes using Covaris S2 (Covaris). 20 µg of chromatin were incubated O/N at 4C with 11 µl of Dynabeads (Invitrogen) coated with 3 µg of the following antibodies: anti-H3K4me1 (Diagenode, C15410037), antiH3K4me3, anti-H3K27ac and anti-H3K27me3 (Active Motif, 39159, 39133 and 39155, respectively). Bead-antibodychromatin complexes were washed in RIPA buffer with 500 mM LiCl for 8 times, chromatin eluted in TE supplemented with 1% SDS and 300 mM NaCl for 30 minutes at 65C and then reverse cross-linked O/N 65C. Proteinase K and RNase treatments were performed afterward and DNA purified using phenol:chloroform:isoamyl alcohol followed by absolute ethanol precipitation. DNA was end repaired using End Repair Kit (NEB), dA was ligated at 3' using Klenow (NEB) and Illumina-compatible barcoded adapters ligated using T4 ligase (NEB). AMPure Beads (Beckman Culture) were used for reaction clean-up and to size-select ligated DNA so that fragments between 300bp and 700bp were selected for be amplified in PCR. 10-14 cycles of PCR were performed using KAPA HiFi HotStart ReadyMix PCR Kit (Kapa Biosystems). Clean-up was performed using AMPure Beads. Final libraries were quantified using dsDNA HS Assay (Invitrogen) and average size determined using High Sensitivity DNA Kit (Agilent). Libraries were sequenced on singleend 50 or 75 cycles on HiSeq2500 or NextSeq550 (Illumina). As control, a library was constructed for each input chromatin. For each histone modifications, experiments were performed in duplicates.
Sequencing raw reads were trimmed for low quality (q score < 30) and adapters, then mapped to human genome (hg19) using Bowtie2 (Ben Langmead and Salzberg, 2012) . After testing they were highly correlated, duplicates were merged for subsequent analyses. Peaks were called on merged duplicates using MACSv1.4 using the --nomodel mode (Zhang et al., 2008) . Peaks overlap was performed using Homer suite (mergePeaks -d given) (Heinz et al., 2010) . ChIP-seq signals were expressed as per kilobase per million reads (RPKM) and normalized by subtraction of input using deepToolsv v2.3 suite (bamCompare, --normalizeUsingRPKM --ratio subtract --ignoreDuplicates). k-means clustering analysis was performed using deepTools v2.3 suite (plotHeatmap --kmeans). Peak annotation to human genome (hg19) and GO term enrichment analysis of the associated nearest genes was performed using Homer suite (annotatePeaks.pl hg19 -go). Transcription Factor Binding Site (TFBS) motif enrichment analysis was performed using Homer suite (findMotifsGenome.pl -size given -nomotif). For identifying motifs enriched at broad enhancers with respect to standard enhancers, all enhancer regions smaller than 3kb were used as background. TFs network construction, first we collected the protein-protein interactions from BioGRID (Chatr-Aryamontri et al., 2015) , HPRD, STRING (Szklarczyk et al., 2015) and irefR (Mora and Donaldson, 2011) databases and built a unique network after removing redundant interactions and self-loops. Then, we retrieved the interactions between enriched TFs from this unique network. The network visualizations were created using cytoscape software (Shannon et al., 2003) .
Whole Genome Bisulfite Sequencing (WGBS) library construction, sequencing and data analysis
WGBS was performed as previously described (Lister et al., 2008) with minor modifications and using 1 µg -500 ng of genomic DNA per library. Briefly, genomic DNA was purified using QIAMP DNA Mini Kit (Qiagen) and fragmented using Covaris S2 (Covaris). Lambda DNA (unmethylated DNA) was used as control for determine bisulfite conversion efficiency and was spiked in at 0.5%. DNA was end repaired using End Repair Kit (NEB), dA was ligated at 3' using Klenow (NEB) and Illumina compatible, methylated barcoded adapters ligated using T4 ligase (NEB). AMPure Beads (Beckman Culture) were used for reaction clean-up and to size-select ligated DNA. Bisulfite treatment was performed using MethylCode Bisulfite Conversion Kit and DNA was amplified for 4-8 cycles using Kapa HiFi Uracil (Kapa Biosystems). Clean-up was performed using AMPure Beads. Final libraries were quantified using dsDNA HS Assay (Invitrogen) and average size determined using High Sensitivity DNA Kit (Agilent). Libraries were sequenced on HiSeq2500 in paired-end 100 cycles runs. All experiments were performed in duplicates.
Raw reads were adapter trimmed using the bbduk algorithm in BBMap (https://sourceforge.net/projects/bbmap/) and aligned to human genome hg19 and methylation quantified using BSeeker2 and Bowtie2 (Ben Langmead and Salzberg, 2012) using the end-to-end mode. To identify differentially methylated regions (DMRs), CG dinucleotide data for each strand were merged with differential regions identified using DSS (Wu et al., 2013) with detection p-values <0.01, delta-mC > 0.2, number of CG's >= 3, window size > 50 and merging of DMRs with < 100 bases between them. Samples with replicates were merged before calling DMRs. DMRs were calculated for all pairwise comparisons with the union of all DMRs being used for downstream comparative analyses. To visualize differences in mC between cell types, mCG/CG was calculated for the union set of all DMRs that had coverage in all samples. Unmethylated and low methylated regions (UMRs and LMRs) were identified using MethylSeekR (Bulger and Groudine, 2011) with FDR < 5% for regions with < 10% (UMRs) or < 50% (LMRs) mCG/CG and > 5 CGs per region. CpG islands (CGIs) coordinates were obtained for human genome hg19 form UCSC (http://hgdownload.soe.ucsc.edu/goldenPath/hg19/database/cpgIslandExt.txt.gz). CGIs (28,691 regions) were defined as regions > 200bp with fraction of CpG > 11.7%. Region annotation to human genome (hg19) and GO term enrichment analysis of the associated nearest genes was performed using Homer suite (annotatePeaks.pl hg19 -go). Comparing of UMR/LMRs with promoter and enhancer maps was performed using bedtools/2.24.0 suite (Quinlan & Hall, 2010) .
